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t h e pes ts .
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Authors' Note
T h i s h a n d b o o k has b e e n p u b l i s h e d t o h e l p a g r i c u l t u r a l
sc i en t i s t s a n d s t u d e n t s t o i d e n t i f y t h e c o m m o n insec t a n d
o t h e r a n i m a l pes t s o f p i g e o n p e a a n d c h i c k p e a . A n u m b e r
o f i n s e c t s f o u n d o n t h e s e c r o p s a re n o t pes ts a n d m a n y are
e v e n b e n e f i c i a l , b e c a u s e t h e y f e e d u p o n t h e pes t spec ies .
I l l u s t r a t i o n s o f a f e w o f t hese b e n e f i c i a l i nsec t s a re g i v e n
here , t o e m p h a s i z e tha t i t i s i m p o r t a n t t o f i rs t d e t e r m i n e t h e
ro le o f i nsec t s f o u n d o n o u r c r o p s ra the r t h a n a s s u m i n g
t h a t a l l i nsec t s a re h a r m f u l a n d so m u s t be e l i m i n a t e d ! Br ief
d e s c r i p t i o n s o f t h e d i s t r i b u t i o n a n d b i o l o g y o f t h e pes ts are
g i v e n , t o g e t h e r w i t h s u g g e s t i o n s f o r c o n t r o l m e a s u r e s ,
w h e r e a p p r o p r i a t e . C h e m i c a l c o n t r o l s h o u l d o n l y b e used
w h e r e e s s e n t i a l a n d p r e f e r a b l y w i t h t h e a d v i c e o f a p l a n t
p r o t e c t i o n spec ia l i s t . I t i s n o t easy to i den t i f y i nsec ts , pa r -
t i c u l a r l y f r o m p h o t o g r a p h s . O u r readers a r e t h e r e f o r e
r e c o m m e n d e d t o c o l l e c t a n d p rese rve i nsec t s f o u n d o n
t h e i r c r o p s , a n d t o seek h e l p f r o m p r o f e s s i o n a l e n t o m o l o -
g i s t s t o i d e n t i f y t h e m a n d t o m a i n t a i n s p e c i m e n c o l l e c t i o n s
f o r f u t u r e re fe rence .
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Pigeonpea
Pigeonpea (Cajanus cajan (L.) Mi l lsp.) is an erect, w o o d y ,
perenn ia l s h r u b that is c o m m o n l y g r o w n as an annua l . I t is
very impor tan t as a f ie ld c r o p in Ind ia , eas te rn A f r i ca , and
in the Car ibbean reg ion , but i t is a lso g r o w n as a backyard
or hedge c r o p in mos t coun t r i es in the t r op i cs and
sub t rop ics .
Its seed is harvested and eaten wh i le g reen (ma in ly in
A f r i ca and the Car ibbean) o r w h e n ma tu re (ma in l y in
Ind ia) . T h e p lants are a lso used fo r fodder , as fue l w o o d ,
for baske t -mak ing , and in c o n s t r u c t i o n . T h e c r o p is wel l
k n o w n as a soi l improver , fo r its roo ts penet ra te deep , its
nodu les ( con ta in ing rh izob ia) f i x n i t rogen , and the shed
leaves add a cons ide rab le quan t i t y of o rgan i c mat ter to the
so i l .
P igeonpea is most c o m m o n l y g r o w n as an in te rc rop ,
w i t h i n a w ide var iety of sho r t -du ra t i on c o m p a n i o n c rops
(Fig. 1). P igeonpea g rows s low ly du r ing t he ear ly vegeta-
t ive stage and does not c o m p e t e w i th the c o m p a n i o n c rops
but af ter these are harves ted , the p i geonpea p lan ts g r o w
on to g ive a comp le te canopy . L o n g - d u r a t i o n plants can
g r o w to a he ight of 3 m or more .
P igeonpea is a host for many insects. Over 150 species
have been repor ted to feed on i t in Ind ia a lone, and more
wi l l be f o u n d . However , most of these he rb i vo rous insects
are re lat ive ly rare or spo rad i c in the i r d i s t r i bu t i on and so
are not regarded as pests. A smal l pub l i ca t ion such as th is
canno t deal w i th al l o f t h e m , so on l y the m o r e impo r t an t
insects are i l lus t ra ted.
A l t h o u g h many insects feed u p o n p igeonpea f r o m the
seedl ing s tage, most of the e c o n o m i c d a m a g e is caused by
pests that feed u p o n f l owers and pods . Insects may cause
cons ide rab le loss of leaves, but tests have s h o w n that the
p lant can adequate ly c o m p e n s a t e fo r de fo l i a t i on d u r i n g
Continued
Figure 1. A pigeonpea/sorghum intercrop. 
Figure 2. It is difficult to spray tall crops. 
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the vegeta t ive stage, so that there is l i t t le reduc t ion in seed
y i e l d . A t t he f l ower i ng s tage, w e l l - g r o w n , m e d i u m - and
long -du ra t i on p igeonpea is genera l ly t oo tal l and dense to
be t reated ef fect ive ly by insect ic ides app l ied manua l ly
(F ig . 2 ) . M o r e a t ten t i on i s n o w be ing g iven to sho r t -
d u r a t i o n , sole c rops o f p igeonpea , w h i c h f lower w h e n
abou t 1 m ta l l . Such c rops can be conven ien t l y t reated w i th
insect ic ides (F ig. 3). Sho r t - du ra t i on , de te rmina te geno-
types w i t h large, wh i t e seeds are par t i cu la r l y popu lar , but
these are suscep t ib le to insect damage and must be ade-
qua te l y p ro tec ted . At ICRISAT, e f for ts have been made to
ident i fy sources of res is tance to the major pests, par t icu-
lar ly to Helicoverpa armigera and Melanagromyza obtusa 
and to i nco rpo ra te these res is tances in to ag ronomica l l y
su i tab le cu l t i vars . Most of these deve loped l ines (Fig. 4)
w i l l p r o d u c e greater y ie lds in fa rmers ' f ie lds w i th no or
m in ima l pest ic ide app l i ca t i on .
Figure 3. Short-duration pigeonpea can be sprayed easily. 
Figure 4. Pigeonpea genotype bred for pod borer resis-
tance.
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Pests Attacking Roots
N o d u l e - d a m a g i n g F l y Rivellia angulata H e n d e l
( D i p t e r a : P l a t y s t o m a t i d a e )
D i s t r i b u t i o n . In India, th is spec ies has been repor ted to
at tack p i g e o n p e a roo t nodu les (F ig. 5) , and the re are s i m -
i lar repor ts f r o m Af r i ca . In t he Amer i cas , A f r i ca , and A u s -
tra lasia, o ther spec ies have been f o u n d to a t tack several
legumes.
S y m p t o m s . D a m a g e o c c u r s w h e n larvae a t tack r oo t
nodu les . T h e larvae penet ra te the nodu les , m a k i n g t h e m
ho l l ow , and feed u p o n the ac t ive , n i t r o g e n - f i x i n g po r t i ons
(Fig. 6) Heavy a t tacks , usua l l y in Ver t iso ls , have resu l ted in
the d e s t r u c t i o n o f m o r e t han 9 0 % o f t he nodu les . T h e
p lan ts may s h o w y e l l o w i n g , i nd i ca t i ng n i t r ogen de f i c i ency
and reduced g r o w t h .
D e s c r i p t i o n a n d b i o l o g y . T h e f l ies have b lack bands on
the i r w ings (F ig. 7), and lay the i r eggs on p lan ts and in the
so i l . T h e larvae d isperse to t he roo t nodu les w h e r e t hey
feed and g row . T h e fu l l y g r o w n , c r e a m - c o l o r e d larva is 10
mm long . Pupa t i on o c c u r s i n the so i l . One gene ra t i on can
be c o m p l e t e d in abou t 4 weeks .
C o n t r o l . No c o n t r o l measures can be r e c o m m e n d e d .
A p p l i c a t i o n of large doses of i nsec t i c ides to the soi l has
not been success fu l and is a lso not e c o n o m i c . A d d i n g
n i t rogen fer t i l i zer to the soi l m i g h t a l lev iate t he nu t r ien t
de f i c i ency caused by n o d u l e damage .
Figure 5. Nodules containing rhizobia fix nitrogen for the 
plant.
Figure 6. Nodule damaged by Rivel l ia angu la ta larva. 
Figure 7. R. angu la ta adult. 
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Termi tes Odontotermes s p p
Microtermes s p p
( I s o p t e r a : T e r m i t i d a e )
Dis t r ibu t ion . Termi tes are c o m m o n t h r o u g h o u t t h e t r o p -
ics and subt rop ics.
S y m p t o m s . In young plants, w i l t ing and death of plants
can somet imes be associated w i th a hole in the stem, just
be low the soi l surface. When the stem and roots are spli t ,
smal l , whi te termites {Microtermes spp) are seen in tun-
nels. The stems of some large plants are coated or
'sheeted' w i th earth, under wh ich the termites (Odonto-
termes spp) feed upon the stem surface (Fig. 8). Termites
often attack plants that are damaged or dy ing due to dis-
ease or mechanical in jury. It is unusual for termites to
attack healthy p igeonpea plants in most soi ls and areas.
Descr ip t ion a n d b io logy . Termi tes, common l y known
as wh i te ants, are social insects that fo rm colonies, usual ly
in chambers below the soil surface. The 'workers ' (Fig. 9),
wh ich are seen in and on plants, col lect plant material and
stock the ' fungus gardens' ( food stores) in some of the
chambers . The workers are smal l (4 mm) and have a soft,
wh i te body and a brown head. The 'soldiers', wh ich protect
the co lonies, have a larger head and wel l -developed mand-
ibles. The queen, wh ich is cosseted in one of the under-
g round chambers , can g row to several cent imeters in
length , w i th most of its body cons is t ing of a d istended
abdomen.
C o n t r o l . Seed t reatment wi th a ldr in or H C H is recom-
mended in some areas where plant damage is common .
Where termi tes fo rm large mounds that h inder cul t ivat ion,
nests can be po isoned by drench ing them wi th solut ions of
these insect ic ides. In general , however, w i th adequate cul-
t ivat ion and rapid g row th of heal thy plants, termi te dam-
age seldom results in c rop loss.
Figure 8. Plant damaged by Odonto termes sp. 
Figure 9. Workers of Odonto termes sp. 
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Pests of Stem
Jewel Beetles
Sphenoptera indica L a p o r t e & G o r y
( C o l e o p t e r a : B u p r e s t i d a e )
D i s t r i b u t i o n . Th is insect is fa i r ly c o m m o n , but in cent ra l
and sou thern India i t is sporad ic . I t feeds on several
legumes inc lud ing p igeonpea and g r o u n d n u t .
S y m p t o m s . T h e larva tunne ls in the s tem above and
be low the g r o u n d level. A p r o m i n e n t gal l may f o r m a r o u n d
the s tem at g r o u n d level (F ig . 10), bu t s im i la r ga l ls are
f o u n d w h e n o ther insects, i nc l ud ing weevi l larvae, feed on
the s tem. W i l t i ng and dea th i s caused w h e n y o u n g p lan ts
are a t tacked , but o lder p lan ts may surv ive w i t h l i t t le reduc-
t ion in pod p roduc t i on .
D e s c r i p t i o n a n d b i o l o g y . T h e wh i te , apparen t l y legless
larvae g r o w to a length of 20 mm or more , w i t h a charac te r -
ist ic bu lb at the head and t ho rax reg ion . Pupa t i on takes
place in the tunne l in the roo t or s tem. T h e adu l t beet le is
dark but i r idescent , w i t h a j ewe l - l i ke sh ine w h i c h g ives th is
beet le its c o m m o n name (F ig. 11). L i t t le is k n o w n of its
b io logy.
C o n t r o l . N o c o n t r o l measu res are s u g g e s t e d . W h e n
damage is seen, i t is t oo late to take remed ia l ac t i on , bu t
des t ruc t ion by bu rn ing o l d , in fested s tems may reduce
at tacks in the next season.
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Figure 10. Sphenoptera indica larva and stem damage. 
Figure 11. S. indica pupa and adult in split stem. 
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Figure 12. Seedlings damaged by A lc idodes sp. 
Figure 13. A lc idodes fabr ic i i (right) and A. col lar is (left). 
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S t e m Weevi ls Alcidodes fabricii ( F a b r i c i u s . )
Alcidodes collaris ( P a s c o e . )
( C o l e o p t e r a : C u r c u l i o n i d a e )
D i s t r i b u t i o n . C o m m o n in cent ra l and southern India.
S y m p t o m s . Young p lants are g i rd led by the adul t so the
upper po r t i on of the p lant w i l ts and dr ies; s tem breakage
may also occu r (Fig. 12).
D e s c r i p t i o n a n d b i o l o g y . T h e adul t beetle (6 mm long)
of A. fabricii is dark red or b rown w i th wh i te long i tud ina l
str ipes, and A. collaris is black w i th wh i te t ransverse bands
on the e ly t ra (F ig . 13). T h e eggs are laid on the s tem, in
w h i c h the wh i te larvae develop.
C o n t r o l . These pests se ldom cause suf f ic ient damage to
meri t any con t ro l measures. They may ki l l a few young
plants but ne ighbor ing p lants g r o w to f i l l the spaces.
17
S t e m Flies Ophiomyia phaseoli ( T r y o . )
Ophiomyia centrosematis ( M e i j e r e )
( D i p t e r a : A g r o m y z i d a e )
Dist r ibut ion . Ophiomyia phaseoli is c o m m o n in A f r i ca ,
As ia , and Aus t ra las ia , f eed ing in t he s tems o f severa l
legumes, i nc lud ing p igeonpea ; O. centrosematis has been
reared f rom p igeonpea s tems at ICRISAT Center , but may
be rare on th is c rop .
S y m p t o m s . T h e upper s tems o f y o u n g p lants wi l t , and
the p lan ts may die. C lose e x a m i n a t i o n of the s tem at the
base of the w i l ted po r t i on wi l l reveal a larva or p u p a r i u m .
D e s c r i p t i o n a n d b i o l o g y . The sh iny black f ly, w h i c h is 2 
mm long (F ig. 14), lays its e g g s o n upper leaf sur faces . T h e
wh i te larva tunne ls d o w n a leaf vein in to the s tem where i t
feeds and pupates.
C o n t r o l . Th is pest is s e l d o m f o u n d in large numbers in
p igeonpea to be of c o n c e r n but i t is a ma jo r pest in o ther
legumes, i nc lud ing beans. On those c rops , sys temic soi l
insect ic ides such as pho ra te have been r e c o m m e n d e d for
con t ro l .
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Figure 14. Oph iomy ia centrosemat is adult and damage 
caused by it's larva. 
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C o w B u g s Otinotus oneratus W.
Oxyrachis tarandus F.
( H e m i p t e r a : M e m b r a c i d a e )
D i s t r i b u t i o n . C o m m o n in cent ra l and southern India.
S y m p t o m s . T h e bugs suck the green stems. Heavy infes-
ta t ions can result in the f o rma t i on of co rky cal luses, wi l t -
ing , and reduced plant v igor .
D e s c r i p t i o n a n d b i o l o g y . The g r e y - b r o w n adul t bugs
(7 mm long) , w h i c h have t ho rn - l i ke p ro jec t ions on the
tho rax (F ig . 15), lay the i r eggs on the s tems (F ig. 16). T h e
n y m p h s exude a sugary (honey dew) l i qu id w h i c h is used
by ants (F ig . 17), w h i c h in re tu rn may help to p ro tec t the
bugs f r o m natura l enemies. T h e c o m m o n name o f cow bug
is der ived f rom th is habi t of p rov id ing 'mi lk ' to the ants.
C o n t r o l . No speci f ic cont ro l measures are recommended .
Insect ic ides used to c o n t r o l major pests, par t icu lar ly
d ime thoa te , w i l l reduce the popu la t i ons o f th is m ino r pest.
Figure 15. Oxy rach is ta randus adults. 
Figure 16. Cowbug eggs. 
Figure 17. Ants visiting areas infested by O t i n o t u s
onera tus .
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Scale Insects Ceroplastodes cajani M a s k e l l
Icerya purchasi M a s k e l I
( H e m i p t e r a : C o c c i d a e )
Dis t r ibu t ion . Several species, genera, and famil ies of
scale insects are known to feed upon p igeonpea stems in
Afr ica and Asia.
S y m p t o m s . The scale- l ike insects can be seen on stems
and somet imes on leaves. General ly, these insects are not
major pests when p igeonpea is g rown as an annual , but
they bui ld up and attack perennials. One species, Laccifer 
lacca whose secret ion provides us wi th lac, an impor tant
product , is somet imes cul t ivated on p igeonpea in Asia, but
Acacia spp are more common l y g rown as the host-plants
of this insect.
Descr ip t ion a n d b io logy . Young nymphs are mobi le
and can be spread by w ind . Adu l t females are sedentary
and are usual ly f ound in co lon ies (Fig. 18). Scale insects
are often protected f rom their numerous natural enemies
by ants, wh ich feed upon their secret ions. Ceroplastodes 
cajani is the most c o m m o n scale insect on p igeonpea in
India. Icerya purchasi (F ig . 19), a po lyphagous w ide ly
spread species, is one of the more co lor fu l scale insects
found on this plant.
C o n t r o l . Scale insects can be con t ro l led d i rec t ly by the
use of systemic insect ic ides, especia l ly du r ing the mobi le -
crawler stage. Al ternat ively, des t ruc t ion of ant co lon ies
wil l soon result in a bu i ldup of the many natural enemies of
the scale insects that wil l cont ro l them.
Figure 18. Ceroplastodes cajani .
Figure 19. Icerya purchas i .
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Pests of Foliage
Jassids Empoasca fabae ( H a r r i s )
Empoasca kerri P r u t h i
Jacobiasca lybica ( de B e r y e v e n )
( H e m i p t e r a : C i c a d e l l i d a e )
D i s t r i b u t i o n . Jassids have been found on p igeonpea in
most areas where the crop is g rown . They are not easily
ident i f ied to the species level and assistance of special ists
is usual ly needed. In India, Empoasca kerri is the species
most c o m m o n l y repor ted f rom p igeonpea and o ther
legumes . Jacobiasca lybica has been repo r ted f rom
pigeonpea in Af r ica , and Empoasca fabae f rom the Amer i -
cas and the Car ibbean.
S y m p t o m s . The attacked leaflets become cup shaped
and ye l low at the edges (Fig. 20). Heavy at tacks result in
the leaflets tu rn ing red-brown, wi th subsequent defol ia-
t ion and s tun t ing .
D e s c r i p t i o n a n d b io logy . These small green insects
(2.5 mm) feed by suck ing on the leaflets. They are found on
both upper and lower leaf surfaces. The adul ts f ly when
d is tu rbed. The nymphs (Fig. 21) resemble the adul ts, but
have no wings and run s ideways when d is tu rbed. The eggs
are inserted in the veins on the unders ide of leaflets. One
genera t ion can be comp le ted in 2 weeks under op t imum
cond i t ions .
C o n t r o l . Heavy infestat ions, suff ic ient to cause yield
loss, have been seen in no r the rn India and in Kenya. Sev-
eral insect ic ides, inc lud ing d imethoate and endosul fan
have been found to adequately cont ro l this pest.
Figure 20. Jassid-damaged leaves. 
Figure 21. Empoasca kerri nymph. 
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Aphids Aphis craccivora K o c h
Aphis fabae S c o p o l i
Myzus persicae ( S u l z e r )
Macrosiphum s p p
( H e m i p t e r a : A p h i d i d a e )
D i s t r i b u t i o n . Several species of aph ids have been re-
por ted f rom p igeonpea, but A. craccivora is t he most
c o m m o n , bo th in Asia and Afr ica.
S y m p t o m s . Aph ids co lon ies are seen on young stems,
leaflets, and pods. Young leaves of seedl ings become
twis ted (F ig. 22) and the heavy in festat ion can cause
wi l t i ng .
Description and biology. A. craccivora is c o m m o n on sev-
eral legume c rops inc lud ing p igeonpea (F ig. 23). T h e
adul ts are black and sh iny , up to 2 mm long and some are
w inged . The nymphs are s imi lar to the adul ts but are
smal ler, w i th a l ight wax cover ing that makes them look
grey and du l l . A. fabae is s imi lar , but the adul ts are less
shiny and are a comb ina t i on of dark b rown and green
rather than black. M. persicae and Macrosiphum spp on
p igeonpea are usual ly g reen . Al l these aph ids p roduce a 
new genera t ion in a week, and in festa t ions bu i ld up very
qu ick ly .
C o n t r o l . Aph id co lon ies on p igeonpea se ldom thr ive for
long , p robab ly because of the natura l e n e m y act iv i ty . Rain
also resul ts in a large reduc t i on in in fes ta t ion . Several
systemic insect ic ides, i nc lud ing d ime thoa te adequate ly
con t ro l aphids and can be used i f needed.
Figure 22. Seedling affected by aphids and ladybird 
predator.
Figure 23. Aphids on pigeonpea. 
26
22
23
27
24
25
28
E r i o p h y i d M i tes
Aceria cajani C h a n n a b a s a v a n n a
( A c a r i n a : E r i o p h y i d a e )
D i s t r i b u t i o n . Th is m i te has been iden t i f ied on l y in India,
w h e r e i t is w idesp read and c o m m o n . I t is the vec tor of the
p i g e o n p e a s ter i l i ty mosa ic d isease, the most d a m a g i n g
d isease of th is c r o p in Ind ia . However , d isease s y m p t o m s
tha t may ind ica te the p resence of th is mi te have been
repor ted f r o m other coun t r i es also.
S y m p t o m s . As a resul t o f the t r ansm iss i on of the ster i l i ty
mosa ic d isease, in fected p lants deve lop l ight g reen or
ch lo ro t i c leaves w h i c h have mosa ic pa t te rns (F ig. 24) .
Most in fec ted p lan ts do not bear f l owers , hence the name
of the d isease.
D e s c r i p t i o n a n d b i o l o g y . T h e mi tes (F ig. 25) are d i f f i -
cu l t to see w i t h the naked eye. T h e y are 0.2 mm long , l ight
p ink , sp ind le shaped , and are n o r m a l l y f o u n d feed ing on
the unders ide o f leaf lets. T h e eggs, w h i c h are mi lky wh i te ,
are f o u n d on vegetat ive te rm ina ls . Many n y m p h s are f o u n d
on y o u n g fo lded leaf lets. P lan t - to -p lan t in fes ta t ion occu rs
by the w i n d d ispersa l o f in fect ive mites.
C o n t r o l . I t is best to p revent th is mi te , and the s ter i l i ty
mosa i c d isease by the use of res is tant p i geonpea var iet ies.
Severa l insec t i c ides i n c l u d i n g d i m e t h o a t e and phora te ,
and aca r i c ides such as d i c o f o l , he lp c o n t r o l these mi tes
ef fect ive ly .
Figure 24. Symptoms of sterility mosaic disease on pi-
geonpea plant and inset, close up of disease symptoms. 
Figure 25. Electron micrograph of Acer ia ca jan i .
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Red Spider Mites
Schizotetranychus cajani G u p t a
Tetranychus s p p
( A c a r i n a : T e t r a n y c h i d a e )
D i s t r i b u t i o n . Red sp ider mi tes are f o u n d on p i geonpea
t h r o u g h o u t Ind ia and eas tern A f r i ca . In Ind ia , S. cajani is
the most c o m m o n l y repor ted spec ies .
S y m p t o m s . Ye l l ow o r wh i t e spo ts appear on the upper
sur face o f t he a t t acked leaf lets (F ig . 26) . Heavy in fes ta t i on
resul ts in par t ia l d e f o l i a t i o n . T h e mi tes can be seen w i t h
the naked eye. Mos t are f o u n d on the lower su r face o f t he
leaf lets.
D e s c r i p t i o n a n d b i o l o g y . T h e adu l t m i tes (0.5 m m ) are
oval and ve lvety red (F ig . 27) . T h e ye l l ow eggs are laid on
the unde rsu r f ace o f the leaf let and the n y m p h s are act ive,
feed ing on the unde rsu r face , w i t h i n t he s i lk w e b b i n g that
t hey p r o d u c e . One g e n e r a t i o n is c o m p l e t e d in less t han
t w o weeks u n d e r ideal c o n d i t i o n s . D i spe rs i on may be
t h r o u g h w i n d - c a r r i e d ind iv idua ls .
C o n t r o l . Red sp ider mi te a t tacks on p i g e o n p e a are sel-
d o m severe e n o u g h to mer i t c o n t r o l , excep t on p lan ts
g r o w n in g reenhouses . Mos t w ide l y used cu l t i va rs appear
to be re lat ive ly res is tant to these mi tes . Several insect i -
c ides i n c l u d i n g d i m e t h o a t e and mos t aca r i c i des are no r -
mal ly e f fec t ive in c o n t r o l l i n g these mi tes . However , s o m e
Tetranychus spp have deve loped c o n s i d e r a b l e res is tance
to pest ic ides, pa r t i cu la r l y unde r g r e e n h o u s e c o n d i t i o n s .
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Figure 26. Pigeon pea lea ves damaged by red spider mites 
and inset, closeup of damaged leaf. 
Figure 27. Sch izo te t ranychus ca jan i .
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Figure 28. Symptoms of yellow mosaic disease. 
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Whitef l ies Bemisia tabaci ( G e n n . )
( H e m i p t e r a : A l e y r o d i d a e )
D i s t r i b u t i o n . These insec ts are c o m m o n across the
Amer icas , Europe, Af r ica , Aust ra l ia , and Asia on many
species of w i ld and domest ica ted host plants.
S y m p t o m s . Whi te f ly is impor tan t as the vector of a v i rus
that causes the ye l low mosa ic disease (Fig. 28) on p igeon-
pea in India.
D e s c r i p t i o n a n d b i o l o g y . The adul ts are smal l insects
(1 mm) w i th whi te , wax -powdered wings. Eggs are laid on
the undersur face of leaflets. The f irst instar n y m p h crawls
about on the leaflet sur face unt i l i t f inds a su i tab le site for
feed ing. I t then remains at that site, feed ing by suck ing and
g r o w i n g in to a f lat, oval shaped, scale- l ike 'pupar ium'
f r inged by wax f i laments . One genera t ion can be c o m -
pleted in less than 30 days.
C o n t r o l . Whi te f l ies have not been recorded as being of
su f f i c ien t pest status on p igeonpea to mer i t any con t ro l
measures, even t h o u g h the ye l low mosaic disease is fair ly
c o m m o n in post ra iny-season p igeonpea in India. Several
insect ic ides inc lud ing d imethoa te and monoc ro tophos
are repor ted to cont ro l this insect.
33
Bud-suck ing Bugs Campylomma s p p
Creontiades pallidus ( R a m b i r )
Eurystylus s p p
Taylorilygus vosseleri ( P o p p i u s . )
( H e m i p t e r a : M i r i d a e )
Dist r ibut ion . Several species of bugs have been recorded
on p igeonpea. Taylorilygus vosseleri has been repor ted to
feed on p igeonpea in eastern A f r i ca , bu t th is species is
more damag ing on c o t t o n . Several o ther mi r id species,
i nc lud ing Campylomma spp, Creontiades pallidus, and
Eurystylus spp, are c o m m o n on p igeonpea in India.
S y m p t o m s . The bugs suck the vegetat ive and f l ower ing
buds and may cause de fo rma t i on of the leaves and abor-
t ion of f lower buds.
D e s c r i p t i o n a n d b i o l o g y . Campylomma spp are smal l ,
g reen, e longate, and ovo id bugs. T h e adu l ts are about 2 
mm long . Creontiades pallidus adul ts are about 8 mm long
and pale g reen (F ig. 29). Eurystylus spp and T. vosseleri 
are mot t led b rown bugs, a b o u t 4 mm l ong . T h e eggs are
inserted in to the soft t issue of the p lants. One genera t ion
of these bugs can genera l ly be comp le ted in as shor t a t ime
as 2 weeks.
C o n t r o l . As most p lan ts p roduce far more buds than are
requi red, y ie ld is rarely reduced by these insects. Speci f ic
con t ro l measures are not l ikely to be requ i red fo r these
bugs, but they can be con t ro l l ed by most of the insect i -
c ides that are used to con t ro l major pests.
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Figure 29. Creont iades pal l idus.
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Figure 30. Leaflets damaged by M e g a c h i l e sp. 
Figure 31. M e g a c h i l e sp bee. 
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Leaf -cut ter Bees Megachile s p p
( H y m e n o p t e r a : M e g a c h i l i d a e )
Dis t r ibu t ion . Widely d is t r ibuted th roughout the t ropics.
S y m p t o m s . Neat, semi-c i rcu lar por t ions are cut f rom the
leaflets of p igeonpea (Fig. 30) by several species of
Megachile.
D e s c r i p t i o n a n d b io logy . Female bees carry pieces of
leaf to their nests wh ich are fo rmed in the soi l , in rotten
w o o d , or in crevices. The adul t bees, wh ich are of a range
of co lo rs and sizes, are among the more impor tant pol l ina-
tors of p igeonpea (Fig. 31). Megachile is not a social insect
like the honey bee, but is 'sol i tary' for each female forms its
own nest f i l l ing it w i th a paste of honey and pol len in wh ich
eggs are laid.
C o n t r o l . Damage has never been reported to be exten-
sive enough to merit cont ro l measures.
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Grasshoppers a n d Locusts
Catantops erubescens W a l k .
Colemania sphenerioides ( B o l i v a r )
Cyrtacanthacris tatarica (L . )
Patanga succincta (L . )
Schistocerca gregaria F o r s k .
( O r t h o p t e r a : A c r i d i d a e )
D i s t r i b u t i o n . Many genera and species o f g rasshoppers
and locusts have been repor ted to feed on p igeonpea in
Af r i ca (Phymateus spp, Zonocerus spp, and Schistocerca 
spp) and in Ind ia , but few are of su f f i c ien t dens i ty and
regular inc idence to cause ma jo r c o n c e r n . In India, several
species i nc lud ing C. tatarica (F ig . 32) and the Deccan
wing less grasshopper , C. sphenerioides (Fig. 33), feed on
the leaf lets, but the d a m a g e se ldom resul ts in no t i ceab le
y ie ld reduc t ion , except in locust ou tb reaks , whe re most
plants i nc lud ing p igeonpea are defo l ia ted.
S y m p t o m s . Defo l ia t ion , in case of locust ou tb reaks as
ment ioned above. One g rasshopper that causes unusua l
damage to p igeonpea is Catantops erubescens (Fig. 34a).
I t g i rd les b ranches of the p igeonpea p lant w h i c h t hen
wi ther and die (Fig. 34b) .
C o n t r o l . No con t ro l measures are no rma l l y requ i red , as
the dens i t ies o f these insects se ldom reach e c o n o m i c
thresho lds .
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Figure 32. Cyr tacanthacr is tatar ica.
Figure 33. Co lemania sphener io ides.
Figure 34a. Catantops erubescens.
Figure 34b. Pigeonpea branches damaged by C. erube-
scens.
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Lea f -damag ing Weevils
Myllocerus undecimpustulatus F a u s t
Nematocerus s p p
Phyllobius s p p
Systates s p p
( C o l e o p t e r a : C u r c u l i o n i d a e )
D i s t r i b u t i o n . Myllocerus spp and Phyllobius spp are
widespread in India on p igeonpea and several other host
plants. Nematocerus spp and Systates spp have been
found on p igeonpea in Afr ica. Other genera and species of
weevils are also reported to feed on pigeonpea leaves.
S y m p t o m s . Adul t weevi ls chew the leaflets, general ly at
the marg ins, causing a ragged effect (Fig. 35). Larvae live
in the soi l , where they feed mainly on roots.
Descr ip t ion a n d b io logy . The adults of M. undec impus-
tulatus, wh ich are 5 mm long have 11 small black spots on
the i r ash-grey bodies (Fig. 36), wh ich gives them the
c o m m o n name ash weevi l . The grubs are whi te, apodous,
and stout. They pupate in the soi l .
C o n t r o l . The adul ts and larvae do not cause suff ic ient
damage to p igeonpea to merit separate cont ro l measures.
However, on other crops, part icular ly on some varieties of
co t ton , M. undecimpustulatus is a major pest in some
local i t ies, and insect ic ides, inc lud ing monocro tophos ,
have been recommended for its con t ro l .
Figure 35. Leaf damaged by Myl locerus sp. 
Figure 36. Myl locerus undec impustu la tus .
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Other Leaf- and F l o w e r - d a m a g i n g Beet les
Cheilomenes s p p Luperus s p p
Epilachna s p p Monolepta s p p
( C o I e o p t e r a : Podagrica s p p
C o c c i n e l l i d a e ) ( C o l e o p t e r a :
C h r y s o m e l i d a e )
Oxycetonia versicolor F. Holotrichia s p p
( C o l e o p t e r a : C e t o n i d a e ) Adoretus s p p
( C o l e o p t e r a :
S c a r a b a e i d a e )
D i s t r i b u t i o n . A d u l t beet les o f several genera o the r t han
weevi ls, a lso feed on p igeonpea leaves in Ind ia and in
Af r ica . A few of these have been l isted above.
S y m p t o m s . Leaves are eaten. S o m e of the beet les are
not seen on the leaves because they feed on l y a t n igh t and
hide dur ing the day.
D e s c r i p t i o n a n d b i o l o g y . T h e cocc ine l l i ds , c o m m o n l y
referred to as ladyb i rd beetles, are smal l and usual ly
b r igh t l y co lo red w i th dark spots . The Epilachna spp are
herb ivorous , but Cheilomenes spp n y m p h s and adu l ts are
preda to ry on smal l insects i nc l ud ing aph ids . However , in
the absence of their prey, Cheilomenes spp adu l ts chew
holes in leaves, poss ib ly to ob ta in mo is tu re . The c h r y s o -
mel ids are genera l l y sh iny, metal l ic beet les; Podagricaspp 
are f lea beet les, so ca l led because they j u m p . Oxycetonia 
versicolor (F ig . 37), a br i l l ian t ly co l o red and dorsa l ly f lat-
tened beet le w i th a large scu te l l um feeds on po l len . H o l o -
trichia (Lachnosterna) spp are larger beet les, and are
impor tan t because the i r larvae (wh i te g rubs) cons ide rab l y
damage a range of c rops by feed ing on the i r roots . A d o r e -
tus spp are br igh t ly co lo red , sh iny beet les, whose larvae
feed on roots.
C o n t r o l . These beet les are se ldom present in popu la -
t ions large e n o u g h to cause ex tens ive d a m a g e to p i g e o n -
pea and so do not mer i t spec i f i c c o n t r o l measures.
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Figure 37. Oxyceton ia versicolor .
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Figure 38. Moths of (L to R): Amsacta a lb is t r iga, Amsacta
col lar is , Sp i losoma ob l iqua, Acanthop lus ia or icha lcea,
Chrysodeix is chalc i tes, Euproct is lunata, and Euproct is
subnotata.
Figure 39. Amsacta albistr iga larva. 
Figure 40. Chrysodeix is chalc i tes larva. 
Figure 41. Euproct is subnotata larvae. 
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L e p i d o p t e r a n D e f o l i a t o r s Amsacta s p p .
Spilosoma (Diacrisia) obliqua ( W a l k e r . )
( L e p i d o p t e r a : A r c t i i d a e )
Chrysodeixis chalcites E s p e r
Acanthoplusia (Trichoplusia) orichalcea (F.)
( L e p i d o p t e r a : N o c t u i d a e )
Euproctis s p p
( L e p i d o p t e r a : L y m a n t r i d a e )
D i s t r i b u t i o n . These p o l y p h a g o u s Lep idop te ra (Fig. 38)
are w ide ly d i s t r i bu ted in As ia and A f r i ca . T h e y feed upon
the leaves, buds , and f l owers of many p lants .
S y m p t o m s . T h e damage caused i s obv ious on p i g e o n -
pea, where t he larvae feed u p o n leaves and in f lo rescence.
D e s c r i p t i o n a n d b i o l o g y . T h e Amsactaspp and S. obl i -
qua are c o m m o n l y k n o w n as 'hai ry ca terp i l la rs ' for they are
dense l y cove red w i t h l ong hai r (F ig . 39) . Chrysodeixis 
chalcites (F ig . 40) and Acanthoplusia orichalceaare sem i -
loopers . T h e fo rmer is g reen and the lat ter is a lso green but
w i t h wh i t e lateral l ines and b lack sp ines . Euproctisspp are
' tussock ca te rp i l l a rs ' so ca l led because they have p rom i -
nent, c o m p a c t tu f ts of shor t hair (F ig . 41).
T h e hai r o f these and o the r ca te rp i l l a rs cause sk in
rashes and i r r i ta t ion so care mus t be taken wh i le hand l ing
t h e m .
C o n t r o l . Popu la t i ons o f these larvae on p igeonpea are
s e l d o m large e n o u g h to mer i t pes t ic ide use. However ,
the re are occas iona l repor ts o f severe de fo l i a t i on , par t i cu-
lar ly by Amsactaspp. Several insec t i c ides i n c l u d i n g e n d o -
su l fan no rma l l y g ive adequa te c o n t r o l .
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Leaf W e b b e r s Grapholita (Cydia) critica M e y r .
Leguminivora ptychora ( M e y r . )
( L e p i d o p t e r a : T o r t r i c i d a e )
D i s t r i b u t i o n . Grapholita critica ( f o r m e r l y k n o w n as
Eucosma critica) is c o m m o n t h r o u g h o u t t he p i g e o n p e a -
g r o w i n g areas of Ind ia and Leguminivora ptychora is
c o m m o n o n severa l l egumes , i n c l u d i n g p i g e o n p e a , i n
eastern A f r i ca .
S y m p t o m s . Leaf le ts are w e b b e d t o g e t h e r w i t h s i lk (F ig .
42a) and the larva feeds w i t h i n t he web . As t he w e b o f ten
i nc l udes the t e rm ina l b u d , f u r t he r g r o w t h o f tha t s h o o t i s
p reven ted . I n fes ta t i ons s tar t a t t h e s e e d l i n g s tage a n d m a y
pers is t t o t he r e p r o d u c t i v e s tage w h e n the larvae f eed
ins ide f l owe r buds (F ig. 42b) and in y o u n g pods .
D e s c r i p t i o n a n d b i o l o g y . G. critica is a sma l l b r o w n
m o t h (F ig . 43) tha t lays its eggs on the leaf buds a n d y o u n g
leaves. T h e c r e a m - y e l l o w larva t ies lea f le ts t o g e t h e r a n d
feeds ins ide t he web , r e a c h i n g a l e n g t h o f a b o u t 10 mm
before p u p a t i n g in t he w e b .
C o n t r o l . A l t h o u g h leaf w e b b e r s m a k e y o u n g p i g e o n p e a
c r o p s look un t i dy , t hey a p p a r e n t l y cause no y ie ld loss. T h e
p lan t s p r o d u c e s ide s h o o t s t o c o m p e n s a t e f o r t h e loss o f
te rm ina l buds . I f i nsec t i c i des are no t used , t he m a n y par-
asi tes and p reda to rs s o o n b r i ng t h i s pest u n d e r c o n t r o l .
T h e larvae ins ide the w e b s are we l l p r o t e c t e d f r o m c o n t a c t
i nsec t i c i des . Howeve r , w h e r e necessary , s ys tem ic insec t i -
c i des s u c h a s m o n o c r o t o p h o s o r o n e w i t h s o m e f u m i g a n t
ac t i on s u c h as d i c h l o r v o s can be a p p l i e d .
Figure 42a. G r a p h o l i t a c r i t i ca larva on webbed leaves. 
Figure 42b. Pigeonpea bud damaged by G. c r i t i ca larva. 
Figure 43. G. c r i t i ca moth. 
46
42a
42b
43
47
44 45
Figure 44. Ca lop t i l i a soye l la larva and a rolled-up leaflet. 
Figure 45. Damage caused by Ap roae rema mod ice l la .
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Other Leaf Webbers and Tiers
O t h e r leaf w e b b e r s a n d t ie rs tha t feed on p i geonpea
inc lude Maruca testulalis (see page 70); the leaf t ier Anar-
sia ephippias (Meyr. ) (Lep idop te ra : Ge lech i idae)—a smal l
b r o w n larva tha t fo lds ind iv idua l leaf lets; the leaf rol ler
Caloptilia soyella Van Dev. (Lep idop te ra : Grac i l l a r idae)—
a g reen larva tha t ro l ls the leaf lets f r o m the t ips (Fig. 44);
and the g r o u n d n u t leaf m iner Aproaerema modicella Dev.
(Lep idop te ra : Ge lech i idae) , w h o s e feed ing p roduces wh i te
or l igh t b r o w n pa tches on the f o l d e d leaf lets (F ig . 45). Wi th
the e x c e p t i o n of M. testulalis, these larvae se ldom, if ever,
cause su f f i c ien t d a m a g e o n p i g e o n p e a t o mer i t c o n t r o l
measures.
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Pests of Flowers and Pods
Thr ips Megalurothrips usitatus ( B a g n a l l )
( T h y s a n o p t e r a : T h r i p i d a e )
D i s t r i b u t i o n . Several genera and spec ies o f t h r i ps have
been recorded on p igeonpea . In India, the mos t c o m m o n
species appears to be Megalurothrips usitatus, w h i c h
feeds on f l owers (Figs. 46 and 47). In eastern A f r i ca , o the r
Megalurothrips spec ies are c o m m o n on p i geonpea and
are cons idered impor tan t .
S y m p t o m s . Heavy in fes ta t ion o f th r ips can lead to shed-
d i n g o f buds and f l owers .
D e s c r i p t i o n a n d b i o l o g y . T h e b lack adu l ts (1 mm) and
n y m p h s are easi ly seen w i t h the naked eye, pa r t i cu la r l y
w h e n they are on ye l l ow f l ower peta ls . One genera t i on can
be comp le ted w i th in 3 weeks.
C o n t r o l . In India, the p o p u l a t i o n bu i l d up o f t h r i ps on
p igeonpea is genera l l y not large e n o u g h to cause subs tan-
tial damage and do not, the re fo re , mer i t spec i f i c c o n t r o l
measures . In most cases, insec t i c ides used to c o n t r o l
ma jo r pests such as e n d o s u l f a n or d i m e t h o a t e a lso reduce
thr ips popu la t i ons .
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Figure 46. Mega lu ro th r ips usi tatus.
Figure 47. Electron micrograph of M. usi tatus.
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Blister Beet les Mylabris pustulata Thunberg 
Mylabris s p p
Coryna s p p
( C o l e o p t e r a : M e l o i d a e )
D i s t r i b u t i o n . Mylabris pustulata and other Mylabris spp 
are w idesp read and c o m m o n in India. Several species of
Mylabris and Coryna have been recorded f rom p igeonpea
in A f r i ca .
S y m p t o m s . Adu l t beet les feed on the f lowers and great ly
reduce the numbers of pods that are set.
D e s c r i p t i o n a n d b i o l o g y . Mylabris pustulata (25 mm) is
one of the larger spec ies, the adu l ts hav ing very obv ious
b lack and red co lo ra t i on (F ig. 48a) . O ther genera and spe-
cies are of vary ing sizes but most are consp i cuous l y
co lo red . The i r name is der ived f r o m the bl is ters on human
sk in caused by the exuda te ( con ta in ing can thar id ine) ,
w h i c h is p r o d u c e d by the beet les w h e n they are d i s tu rbed .
Eggs are usua l l y laid in the so i l . T h e larvae of most species
are genera l ly benef ic ia l because they feed upon insects in
the soi l .
C o n t r o l . In loca t ions where p igeonpea is g r o w n over
large areas, b l is ter beet les cause l i t t le damage because
they are spread across the c r o p . However , in smal l p igeon-
pea p lo ts that are in the f l o w e r i n g stage d u r i n g the per iod
of peak adu l t ac t iv i ty ( A u g u s t - O c t o b e r in sou thern India),
most of the f l owers may be eaten by th is pest and c rop loss
may be subs tan t ia l . T h e beet les can be con t ro l l ed manu-
al ly by p i ck i ng them by hand (F ig. 48b) or co l lec t ing them
w i th an insect net (F ig . 48c) and c r u s h i n g t h e m , s ince they
are s low m o v i n g , but care shou ld be taken to p ro tec t the
sk in . Most insect ic ides are not very ef fect ive against these
beet les, but syn the t i c py re th ro ids work reasonably wel l .
Figure 48a. My labr is pustu la ta .
Figure 48b. Handpicking of beetles. 
Figure 48c. Collection of beetles using an insect net. 
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Bud Weevi ls Indozocladius ( C e u t o r h y n c h u s )
asperulus ( F a u s t )
( C o l e o p t e r a : C u r c u l i o n i d a e )
D i s t r i b u t i o n . Wide ly d is t r ibu ted in pen insu lar India.
S y m p t o m s . Larve feed and pupate ins ide the f l ower
buds, mak ing them ho l low. In severe at tacks, the number
of f lowers is reduced substant ia l ly .
D e s c r i p t i o n a n d b i o l o g y . T h e smal l ( 2 mm) b rown ish
weev i l (F ig . 49) lays i ts eggs on the buds and the wh i t e
larvae develop s ingly inside the buds.
C o n t r o l . Th is is genera l ly a m ino r pest and so does not
mer i t spec i f ic con t ro l measures.
Figure 49. I ndozoc lad ius asperu lus .
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Figure 50. A p i o n b e n i g n u m .
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P o d Weevi ls Apion clavipes G e r s t a e c k e r
Apion benignum ( F a u s t )
( C o l e o p t e r a : A p i o n i d a e )
D i s t r i b u t i o n . Apion clavipes is regarded as a major p igeon-
pea pest in some areas ot nor thwest India and in East Afr ica.
A. benignum is occas iona l l y f o u n d in sou the rn India. In
o ther areas, these weevi ls are relat ively u n c o m m o n .
S y m p t o m s . Larvae d a m a g e the green seeds in pods but
the d a m a g e is usua l ly no t i ced on ly af ter adu l ts emerge,
c u t t i n g the i r way out o f t he p o d . T h e beet les a lso chew
smal l holes in leaflets and f lowers .
D e s c r i p t i o n a n d b i o l o g y . A d u l t s are smal l b lack wee-
vi ls (F ig . 50), larvae are c reamy wh i te , There does not seem
to be any pub l i shed i n fo rma t i on regard ing the b io logy of
these pests.
C o n t r o l . There are no pub l i shed repor ts o f con t ro l mea-
sures but several pes t ic ides i nc lud ing d imethoa te , m o n o -
c ro tophos , and the synthet ic py re th ro ids can con t ro l these
pests ef fect ive ly.
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P o d - s u c k i n g B u g s Anoplocnemis s p p
Clavigralla gibbosa S p i n o l a
Clavigralla scutellaris ( W e s t w o o d )
Clavigralia tomentosicollis S t a l .
Riptortus s p p
( H e m i p t e r a : C o r e i d a e )
Piezodorus sp
Dolicoris indicus (S ta l . )
Nezara viridula (L . )
( H e m i p t e r a : P e n t a t o m i d a e )
D i s t r i b u t i o n . Anoplocnemis spp and Riptortus spp are
found on several hosts in A f r i ca and Asia. Clavigralla gib-
bosa is the most impor tan t pod -suck i ng bug on p igeonpea
in India; C. (Acanthomia) tomentosicollis is the most
impor tan t in A f r i ca ; and C. scutellaris is c o m m o n in A f r i ca
and Asia. Nezara viridula is f o u n d on many legumes and
other hosts t h r o u g h o u t the t rop ics and sub t rop ics ; D. indi-
cus is c o m m o n in India; and Piezodorus sp in southeast
Asia and in Aust ra l ia . Several other genera and species of
Core idae and Penta tomidae are also occas iona l l y f o u n d
on this c rop .
S y m p t o m s . A l l t hese b u g s , s u c k d e v e l o p i n g seeds
t h r o u g h the pod wa l l . The seeds become shr ive l led w i th
dark patches (F ig. 51). Such seed does not ge rm ina te and
is not acceptab le as human f ood .
D e s c r i p t i o n a n d b i o l o g y . T h e adul ts o f Anoplocnemis 
spp, w h i c h are usua l ly b lack or b rown (F ig. 52), are the
largest (30 mm) of these bugs . Riptortus spp (18 mm) are
main ly b rown and are smal ler (F ig . 53). Clavigralla bugs
are b rown -g rey ; C. scutellaris (12 mm) is the largest and is
broader than bo th C. gibbosa (Fig. 54a) and C. tomentosi-
Continued
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Figure 51. Bug-damaged (left) and healthy seed (right). 
Figure 52. A n o p l o c n e m i s sp. 
Figure 53. R ip to r tus sp. 
Figure 54. C lav igra l la g i b b o s a : (a) adult and (b) eggs. 
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collis, bo th of w h i c h are abou t 10 mm long . Nezara viridula 
(15 mm) is no rma l l y g reen (F ig. 55), but can be comp le te l y
ye l l ow or g reen and ye l low and D. indicus is b rown wi th
l ight mo t t l i ng (Fig. 56). These bugs lay the i r eggs in
c l u m p s on the leaf and pod sur faces (F ig. 54b, 57). T h e
y o u n g n y m p h s that feed by s u c k i n g the green t issue are
usua l ly f o u n d in g roups . The large n y m p h s and adul ts can
feed on seed t h r o u g h pod wal ls . One generat ion takes 4 
weeks or more depend ing on the tempera tu re .
C o n t r o l . Insect ic ides, par t icu lar ly those wi th some sys-
temic ac t ion such as d ime thoa te and m o n o c r o t o p h o s , are
usua l ly ef fect ive in con t r o l l i ng these pests. In eastern
A f r i ca some p igeonpea geno types have been repor ted to
have cons ide rab le res is tance to the suck ing bugs, so
sc reen ing for resistance may be a usefu l s t ra tegy fo r the
management of these pests.
Figure 55. Nezara v i r idu la adult. 
Figure 56. Do l icor is ind icus.
Figure 57. Close up of N. v i r idu la eggs. 
61
P o d Borers
Helicoverpa (Heliothis) armigera ( H u b n e r )
Helicoverpa zea ( B o d d i e )
Helicoverpa punctigera ( W a l l e n g r e n )
Heliothis virescens (F.)
( L e p i d o p t e r a : N o c t u i d a e )
D i s t r i b u t i o n . Helicoverpa armigera (F ig . 58) is w ide ly
d i s t r i bu ted on many host p lants t h r o u g h o u t the t rop ics
and sub t rop i cs but not in the Amer i cas where i t is rep laced
by H. zea and Heliothis virescens. In Aust ra l ia , bo th Hel i -
coverpa punctigera and H. armigera a t tack p igeonpea .
S y m p t o m s . Helicoverpa spp des t roy buds, f lowers , and
pods . I f f l owers and pods are not ava i lab le , t hey feed u p o n
leaflets (F ig . 59), leav ing the veins. On pods , c o n s p i c u o u s
holes are made by the en t ry of larvae. Usua l l y deve lop ing
and par t ly matu red seeds are eaten comp le te l y . At t imes a 
po r t i on of the seed and testa remain .
D e s c r i p t i o n a n d b i o l o g y . Helicoverpa spp lay the i r
smal l wh i te eggs (Figs. 60 and 61) , usua l ly s ing ly , on the
upper and ou te r sur faces of leaves, f l owers , pods, and
stems. T h e y o u n g larvae feed by sc rap ing green t issue and
Continued
Figure 58. Male (left) and female (right) moths of He l i co -
verpa a rmigera .
Figure 59. H. a rmigera damaging pigeonpea leaves. 
Figure 60. H. a rm ige ra egg. 
Figure 61. Electron micrograph of H. a rm ige ra egg. 
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Figure 62. H. armigera damaging pods. 
Figure 63. Color range of H. armigera larvae. 
Figure 64. H. armigera pupa. 
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the o lder larvae chew vorac ious ly in to buds, f lowers , and
pods , leav ing charac te r i s t i c r o u n d holes (Fig. 62). The
large larvae (27 mm long) are ye l l ow , g reen , p ink , o range ,
b r o w n , or b lack (Fig. 63), but al l have charac ter is t ic l ight
and dark st r ipes a long each side. Pupat ion is normal ly in
the soi l or in p lant debr is (Fig. 64). One genera t ion can be
c o m p l e t e d in jus t over 4 weeks unde r favorab le cond i t i ons .
C o n t r o l . Several insect ic ides, i nc lud ing endosu l fan and
syn the t i c py re th ro ids , give g o o d c o n t r o l , par t icu lar ly i f
app l ied soon after the eggs ha tch . However , cons iderab le
res is tance to many insect ic ides has been repor ted in these
insects in areas where c rops have been sprayed in ten-
s ively. Helicoverpa spp have many paras i tes and preda-
to rs . In some areas these give adequate con t ro l and pesti-
c ide use may lead to an increase in Helicoverpa popu la t ions
t h r o u g h the reduc t ion o f these natura l enemies. Some
p igeonpea geno types have cons iderab le to lerance to these
pests, so host -p lan t resistance can be a useful method of
avo id ing damage.
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Lab lab P o d Borers Adisura atkinsoni ( M o o r e )
( L e p i d o p t e r a : N o c t u i d a e )
D i s t r i b u t i o n . A. atkinsoni is w ide l y d i s t r i bu ted in sou th -
e rn Ind ia . It is a ma jo r pest of Dolichos lablab, a n d is o f ten
f o u n d in low n u m b e r s on p igeonpea . T w o o the r spec ies ,
Adisura marginalis Wlk. and Adisura stigmatica Warr . are
also occas iona l l y f o u n d on p igeonpea .
S y m p t o m s . The larvae bore in to buds , f lowers , and
green pods.
D e s c r i p t i o n a n d b i o l o g y . T h e green larva, 15 mm l ong ,
is very s im i la r to Helicoverpa armigera, and is o f ten c o n -
fused w i th th is pest in the f ie ld (Fig. 65). I t can be d is t in -
gu ished by its b rown lateral s t r ipes. Pupa t ion takes p lace
in the so i l ; the mo th has ye l l ow ish b r o w n f o r e w i n g s and
wh i te h i ndw ings (Fig. 66). One genera t ion is comp le ted in
about 4 weeks.
C o n t r o l . Con t ro l is rarely needed because th is pest is
on l y f o u n d in low n u m b e r s on p igeonpea . However , insec-
t ic ides used to con t ro l o ther ma jo r pests such as e n d o s u l -
fan can also con t ro l th is insect.
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Figure 65. Larva of Adisura sp. 
Figure 66. Ad isura marginal is moths. 
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Figure 67. Lampides boet icus butterfly larva, pupa, and 
butterfly, and inset, butterfly in action. 
Figure 68. L. boet icus; (a) eggs and (b) larva. 
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Blue Butterf l ies Lampides boeticus (L . )
Catochrysops strabo ( F a b r i c i u s )
( L e p i d o p t e r a : L y c a e n i d a e )
Dis t r ibu t ion . Both these species are wide ly d is t r ibuted
in Asia and L. boeticus (Fig. 67) is c o m m o n in eastern
Afr ica. Larvae are found on several cul t ivated and wi ld
legumes.
S y m p t o m s . The larvae chew leaves, buds, f lowers, and
pods.
Descr ip t ion a n d b io logy . Smal l , blue, beaut i ful ly sculp-
ted eggs are laid s ingly on buds (Fig. 68a). The larvae,
w h i c h are 12 mm long, are green, oval , and f lat (Fig. 68b).
Pupat ion occurs in soi l or in plant debr is . One generat ion
is comple ted in about 5 weeks.
C o n t r o l . A l t hough these butterf l ies are c o m m o n and lay
many eggs on the p igeonpea plants, relatively few larvae
are found on the c rop , p robab ly because natural enemies
reduce their numbers. Speci f ic cont ro l for these insects is
rarely requi red but endosu l fan or other pest ic ides that
contro l major pests can be used.
L e g u m e ( c o w p e a ) P o d B o r e r
Maruca testutalis ( G e y e r )
( L e p i d o p t e r a : P y r a l i d a e )
Dis t r ibu t ion . C o m m o n on many legume species t h rough -
ou t the t rop ics and sub t rop ics .
S y m p t o m s . T h e larva webs toge the r leaves, buds , and
pods and feeds inside these webs (Fig. 69, 70a).
D e s c r i p t i o n a n d b i o l o g y . T h e m o t h (Fig. 71) lays ye l -
low, oval eggs in smal l ba tches, c o m m o n l y on te rm ina ls .
T h e larva, 14 mm l ong , is wh i t i sh -g reen w i th rows of c o n -
s p i c u o u s b lack spots on the dorsa l su r face (F ig. 70a, b) .
However , t h e spo ts are no t c lea r l y seen on the y e l l o w -
green p repupae . Pupa t i on takes p lace in the w e b or on t he
soi l sur face in a si lk c o c o o n . In o p t i m u m c o n d i t i o n s , one
genera t ion can be comp le ted in less than 3 weeks.
C o n t r o l . Th is is a ma jo r pest of p i geonpea and o ther
g ra in legumes in many areas of A f r i ca and cent ra l India.
Several insect ic ides i n c l u d i n g e n d o s u l f a n ki l l t he larvae
but as the webs p ro tec t t h e m f r o m con tac t insec t i c ides ,
care fu l app l i ca t ion is requ i red . Th is pest is par t i cu la r ly
des t ruc t i ve to de te rm ina te - t ype p i geonpea . As there are
d i f fe rences in geno type suscept ib i l i t y , i t may be poss ib le
to deve lop cul t ivars resistant to th is insect .
Figure 69. Maruca tes tu la l is larva in a web of leaves and 
flowers, and inset, prepupa in silk cocoon. 
Figure 70a. M. testu la l is larva on webbed flowers and 
pods.
Figure 70b. Close up of M. testu la l is larva damaging a 
flower.
Figure 71. M. testu la l is moth. 
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Figure 72. Larva (green) and pupa (red) of Exelast is
a tomosa .
Figure 73. E. a tomosa moth. 
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P l u m e M o t h s Exelastis atomosa ( W a l s i n g h a m )
Sphenarches anisodactylus Wlk .
( L e p i d o p t e r a : P te ropho r i dae )
D i s t r i b u t i o n . Bo th these species are w ide ly d is t r ibu ted
in As ia and eastern A f r i ca , bu t E. atomosa is genera l ly
m o r e c o m m o n on p igeonpea and is a ma jo r pest in several
areas of India. S. anisodactylus is mo re c o m m o n on lablab
bean.
S y m p t o m s . T h e larvae chew into the buds , f lowers , and
pods , and smal l holes are seen in the buds and tender
pods .
D e s c r i p t i o n a n d b i o l o g y . T h e p lume moth caterp i l lars
are par t i cu la r ly numerous on pos t ra iny -season p igeonpea
and are genera l ly cons ide red as impor tan t pests. The
green oval eggs of E. atomosa are laid s ing ly on buds and
pods . The larvae 14 mm long , are green or b r o w n , sp ind le
shaped , and covered w i th shor t sp ines and larger hair. The
pupae, w h i c h look l ike the larvae, are usua l ly f o u n d att-
ached to the pod sur face or on the ped ice l (F ig . 72). The
adul ts have b rown , p lume- l i ke w ings (Fig. 73). One gener-
a t ion can be comp le ted in about 4 weeks.
C o n t r o l . E. atomosa can be easi ly con t ro l l ed by several
insec t ic ides , i nc l ud ing endosu l f an . Its many natura l ene-
mies prevent i t f r om bu i l d ing up in to large popu la t ions .
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Lima Bean Pod Borer
Etiella zinckenella T r e i t s c h k e
( L e p i d o p t e r a : P y r a l i d a e )
Dis t r ibu t ion . Th is species is w ide ly d is t r ibu ted on sev-
eral legumes in the t rop ics and semi t rop ics .
S y m p t o m s . The larva is genera l ly f o u n d in ma tu r i ng and
dr ied pods. In festat ions bu i ld up at the end of the p i geon -
pea season, par t icu lar ly w h e n tempera tures are h igh . Fae-
cal granules are found inside the damaged pods.
D e s c r i p t i o n a n d b i o l o g y . Wh i te e l l ip t ical eggs are laid
in smal l g roups on the deve lop ing pods. The y o u n g larvae
are green, bu t tu rn red later (F ig . 74). T h e y feed ins ide t he
pod , reach ing a length of 14 m m . Pupat ion takes p lace in
the soi l . The mo th has grey f o rew ings but w i th a wh i te
costa l marg in and the h ind w ings are pear ly and t rans lu-
cent (Fig. 75). One genera t ion can be comp le ted in 4 
weeks under favorable cond i t i ons .
C o n t r o l . In India, i t is genera l ly a m inor pest on p i geon -
pea and wi l l se ldom meri t spec i f ic c o n t r o l , but in sou th -
east Asia, i t is of some conce rn and can be con t ro l l ed by
systemic insect ic ides.
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Figure 74. Etiel la z inckene l la larvae in damaged pods. 
Figure 75. E. z inckene l la moth. 
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Figure 76. Female fly of Me lanagromyza obtusa.
Figure 77. M. obtusa eggs inside the pod and inset, close-
up of egg. 
Figure 78. M. obtusa larva. 
Figure 79. M. cha lcosoma puparia. 
Figure 80. M. obtusa larva, puparia, and seed damage. 
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Podf l ies Melanagromyza obtusa M a l l o c h
Melanagromyza chalcosoma S p e n c e r
( D i p t e r a : A g r o m y z i d a e )
D i s t r i b u t i o n . Melanagromyza obtusa is a widespread
and major pest of p igeonpea in As ia, and extends to Aus -
tra lasia. Repor ts of this species in Af r ica are probab ly
e r roneous because the species usual ly f o u n d there is
M. chalcosoma, a c o m m o n pest in the pods of several
legumes inc lud ing p igeonpea.
S y m p t o m s . There are no obv ious external symp toms of
pod f l y attack t i l l the fu l l y g r o w n larvae chew holes in the
pod wal ls leaving a " w i n d o w " t h rough wh ich the f l ies
emerge after pupa t ion in the p o d . Damaged seeds are of
no value.
D e s c r i p t i o n a n d b i o l o g y . The smal l b lack f ly (Fig. 76)
lays eggs (Fig. 77) t h r o u g h the wal l of the deve lop ing pod
and the wh i te legless larva, 3 mm long (F ig. 78), feeds
inside the green seed. In the case of M. chalcosoma, t w o o r
more larvae of ten deve lop and pupate in one seed (Fig. 79)
but in M. obtusa, genera l ly on ly one larva develops in one
seed (F ig. 80). The b rown p u p a r i u m is fo rmed inside the
pod but ou ts ide the seed. One generat ion takes about 3 
week under op t imum cond i t i ons .
C o n t r o l . As all stages of deve lopment take place inside
the p o d , on ly systemic insect ic ides such as d imethoate
and monoc ro tophos are ef fect ive, but nonsys temic insec-
t ic ides l ike endosu l fan help in k i l l ing the adults. A c losed
season du r ing wh ich no p igeonpea pods are avai lable
shou ld reduce in fes ta t ion. I t is best to avo id g row ing a 
m ix tu re of cul t ivars of d i f fer ing dura t ions in an area
because th is wi l l prov ide pods over a long per iod and al low
several genera t ions to deve lop. Some p igeonpea geno-
types are m u c h more suscep t ib le to egg lay ing than
others, so i t may be possible to select resistant cult ivars.
77
P o d W a s p Tanaostigmodes cajaninae L a S a l l e
( H y m e n o p t e r a : T a n a o s t i g m a t i d a e )
D i s t r i b u t i o n . Th is pest is w ide l y d i s t r i bu ted on p i g e o n -
pea in India. I t is c o m m o n on research s ta t ions but i t is rare
in fa rmers ' f ie lds.
S y m p t o m s . Young pods are a t tacked and e i ther do not
g r o w at a l l , o r the locu les that are no t a t tacked may
deve lop normal ly , wh i l e the a t tacked locu les remain un-
deve loped (F ig. 81). T h e exi t ho le m a d e by the e m e r g i n g
wasp is smal ler than that of pod f l y .
D e s c r i p t i o n a n d b i o l o g y . The smal l wasp (2 mm long)
lays t rans lucent , f lat, oval eggs on the f l ower and on the
y o u n g p o d . T h e wh i te , appa ren t l y legless larva (2 mm
long) feeds on the y o u n g seed and inner pod wal l (F ig . 82).
Pupa t i on o c c u r s in the same locu les . One genera t i on is
comp le ted in less than 3 weeks.
C o n t r o l . This insect is p romoted to pest status on research
sta t ions where a range of cu l t ivars are g r o w n , w h i c h p ro -
v ide pods over long per iods , a l l ow ing the pest to bu i ld up
over many genera t ions in every year. The pest can be
con t ro l l ed by res t r i c t ing the range of d u r a t i o n of cu l t i vars
g r o w i n g in an area. T h e use o f pes t ic ides such as e n d o s u l -
fan appears to ki l l some of the natura l enemies but not the
pest itself. Sys temic pest ic ides such as d ime thoa te , w i l l
reduce popu la t i on dens i t ies s ince i t is an in terna l feeder.
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Figure 81. Symptoms of damage caused by Tanaos t i g -
modes ca jan inae. On the left is an undamaged pod. 
Figure 82. Larva, pupa, and adult of T. ca janinae.
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Figure 83. C a l l o s o b r u c h u s sp eggs and exit holes on
pods.
Figure 84. Ca l l osob ruchus sp in and on damaged seeds. 
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B r u c h i d s Callosobruchus maculatus (F.)
Callosobruchus analis (F. )
Callosobruchus chinensis (L . )
( C o l e o p t e r a : B r u c h i d a e )
D i s t r i b u t i o n . T h e b r u c h i d , Callosobruchus maculatus is
c o m m o n on p igeonpea and some other g ra in legumes
w o r l d w i d e , bo th in pods in the f ie ld and in s to red seed.
O the r spec ies i nc lud ing C. analis (F.) and C. chinensis (L.)
are also f o u n d in the stored seed, but are less c o m m o n .
S y m p t o m s . The pests a t tack near ly mature and dr ied
pods . T h e round exit ho le and the wh i te eggs on the pod
wal l are consp i cuous (Fig. 83). Infested s tored seed can be
recogn ized by the eggs on the seed sur face and the r o u n d
exi t holes w i th the ' f lap' of seed coat .
D e s c r i p t i o n a n d b i o l o g y . The mot t led b rown beetle,
3 mm long , lays its eggs on pods or seeds. The wh i te larva
b u r r o w s in to the pod or seed t h r o u g h the base o f the egg
and then feeds and deve lops in to a pupa inside the seed,
f r o m w h i c h the adul t emerges t h rough a neat cy l indr ica l
ho le (F ig. 84). One genera t ion takes 4-weeks or more,
depend ing on the tempera tu re and humid i t y . Th is pest can
be dest ruc t ive to s tored seed.
C o n t r o l . Pods shou ld be harvested as soon as they
mature and the seed sun dr ied before i t is p laced in a c lean,
beet le -proof s torage conta iner (meta l , w o o d , ear thenware,
or p last ic ) . Fumiga t ion w i t h a range of chemica l s has been
repor ted to con t ro l in festat ions in s tored seed. A coa t ing of
ed ib le o i ls or o f inert c lays can prevent fur ther deve lop-
ment of b ruch ids in the s tored seeds.
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Chickpea
C h i c k p e a (Cicer arietinum L.) (F ig . 85) , a lso k n o w n as
Benga l g r a m (and has 30 o ther c o m m o n names) , has far
fewer pests than p igeonpea . T h e re lat ive ly low o c c u r r e n c e
o f pests a n d o the r insects on t h i s c r o p i s p r o b a b l y caused
by t w o ma jo r fac to rs :
1. Ch i ckpea is a 'coo l season ' l egume c o m m o n l y g r o w n in
tempera te c l imates, s o w n immed ia te l y before o r af ter
w in ter . Its vegeta t ive g r o w t h o c c u r s d u r i n g , or jus t af ter
winter , when insect popu la t i ons are genera l ly low.
2. Ch i ckpea is covered w i t h g landu la r t r i c h o m e s (c lub -
shaped hair) that exude an ac id ic l iqu id (ma in ly ma l i c
ac id) w h i c h ev ident ly deters many potent ia l herb ivores
f r o m feed ing on th is c r o p (F ig . 86) .
T w o main t ypes o f c h i c k p e a are c o m m o n l y g r o w n (F ig.
87). T h e ' kabu l i ' t ype has large wh i te seeds and is a popu la r
h u m a n food in many coun t r ies , pa r t i cu la r l y in the Med i te r -
ranean area. T h e 'des i ' t ype genera l l y has smal le r , co l o red
seeds (ye l low, b ro w n , g reen , or b lack) and is mos t c o m -
m o n in t he Ind ian s u b c o n t i n e n t a n d i n M e x i c o . T h i s t y p e i s
used bo th as f o o d by h u m a n be ings a n d as feed fo r
an imals .
In genera l , the kabu l i p lan ts and seeds are m u c h m o r e
suscept ib le to insect at tack t han the des i t y p e .
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Figure 85. Chickpea plant, C icer a r ie t inum L.
Figure 86. Acid exudate drops on leaflets. 
Figure 87. Kabu l i (light) and desi (dark) chickpea seeds. 
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Figure 88. Nodules containing rhizobia on chickpea roots. 
Figure 89. Larvae of Metopina sp damaging nodules. 
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Pests At tacking Roots /Stems
N o d u l e - d a m a g i n g Fl ies Metopina ciceri D i s n e y
( D i p t e r a : P h o r i d a e )
D i s t r i b u t i o n . Recorded on ly f r o m pen insu lar India.
S y m p t o m s . The re are p len ty o f nodu les con ta i n i ng rh i -
zob ia on c h i c k p e a roo ts (F ig . 88) , w h i c h he lp fix n i t rogen
in the so i l . At t imes smal l holes are seen in these nodules
w h i c h w h e n cu t open are f o u n d to be ex tens ive ly t unne led
wi th vary ing degrees o f d e c o m p o s i t i o n .
D e s c r i p t i o n a n d b i o l o g y . The smal l wh i te larvae (<1
mm long) and b rown pupae can be seen in the tunne ls in
the nodu le (F ig. 89). T h e t i ny f l ies appear to be var iable in
the i r m o r p h o l o g y . Very l i t t le is k n o w n of the i r b io logy.
C o n t r o l . T h e c r o p loss resu l t i ng f r o m such nodu le dam-
age has not been quan t i f i ed but spec i f ic con t ro l measures
may not be requ i red . Soi l insect ic ides may reduce the
damage.
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Sitona Weevils Sitona macularius ( M a r s h a m )
( C o l e o p t e r a : C u r c u l i o n i d a e )
Distr ibut ion. This pest is c o m m o n in count r ies su r round-
ing the Medi terranean.
S y m p t o m s . The larvae feed main ly on roots and nodules
of legumes, inc lud ing ch ickpea. Heavy at tacks lead to
stunted, ye l low plants. The adul ts feed upon leaves, cut -
t ing typ ica l U-shaped no tches f r o m the edge o f the
leaflets.
Descr ip t ion a n d b io logy . The b rown and wh i te adul ts
(4 mm long) (Fig. 90) emerge in w in ter and lay eggs in the
soi l . The c ream-co lo red larvae feed main ly on nodules.
There is on ly one generat ion per year.
Control. Th is weevil prefers lenti l and se ldom, i f ever,
damages more than 5% of ch ickpea plants or nodu les in
any f ie ld . Consequent ly , the damage to ch i ckpea does not
merit speci f ic con t ro l measures.
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Figure 90. S i tona macu lar ius .
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Figure 91. Damage caused by Microtermes sp. 
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T e r m i t e s Odontotermes s p p
Microtermes s p p
( I s o p t e r a : T e r m i t i d a e )
D i s t r i b u t i o n . A l t h o u g h these te rmi tes are w idesp read ,
they genera l l y cause l i t t le damage to th is c rop but are
impor tan t in some loca t ions and soi l t ypes .
S y m p t o m s . Plants a t tacked by Microtermes spp are
w i l t ed or dead and have a smal l en t rance ho le at or be low
the g r o u n d level (F ig . 91) . T h e roo ts and s tem are t unne led
and the te rm i tes are f o u n d ins ide. Odontotermes spp cover
the s tems w i t h earth sheet ing under w h i c h they feed. Te r -
mi te a t tacks are o f ten assoc ia ted w i t h p lants that have
been weakened by d isease o r d a m a g e d mechan ica l l y .
D e s c r i p t i o n a n d b i o l o g y . T h e wh i te , b rown -headed ,
an t - l i ke insec ts f o u n d in and a r o u n d the p lants are the
'worker ' adu l ts . T h e y co l lec t p lant mater ia l and car ry i t to
u n d e r g r o u n d chambers where i t is i n co rpo ra ted in ' fungus
gardens ' , w h i c h prov ide f ood fo r the te rm i te larvae.
C o n t r o l . D a m a g e is rare ly se r ious e n o u g h to mer i t spe-
c i f ic c o n t r o l measures , but d ress ing the seed w i th a ldr in
has been f o u n d to reduce a t tacks in s o m e t r ia ls in no r the rn
Ind ia . Where te rm i te m o u n d s obs t ruc t cu l t i va t ion and
o ther ope ra t i ons such as i r r i ga t i on , nests can be k i l led by
d r e n c h i n g w i t h insect ic ides, be fore or af ter leve l l ing.
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Soil Beet les Gonocephalum s p p
( F a l s e w i r e w o r m s ) ( C o l e o p t e r a : T e n e b r i o n i d a e )
D i s t r i b u t i o n . W idespread in Ind ia and A f r i ca .
S y m p t o m s . A t t a c k e d seed l i ngs w i l t or, some t imes are
cu t a t g r o u n d level. Examina t i on s h o w s d a m a g e by feed-
ing by the adu l t beet le , on t he s tem a t o r be low g r o u n d
level (F ig . 92) . A search of the soi l a r o u n d the p lants
reveals the insects.
D e s c r i p t i o n a n d b i o l o g y . T h e beet les, 10 mm in leng th ,
are b lack and f lat. Very l i t t le is k n o w n of the b i o l ogy of
these beet les.
C o n t r o l . A l t h o u g h seed l ings are k i l led by th is insect ,
there has not been a repor t of in fes ta t ions that ki l l mo re
than a smal l pe rcen tage of p lants in t he f i e ld . I f adequa te
seed rates are used , n e i g h b o r i n g p lan ts usua l l y c o m p e n -
sate for the loss o f seed l ings and no spec i f i c c o n t r o l mea-
sures are requ i red .
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Figure 92. G o n o c e p h a l u m sp adult damaging a seedling. 
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Figure 93. Seedling damaged by cutworm. 
Figure 94. Agro t is ipsi lon moth. 
Figure 95. Cutworm larva. 
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C u t w o r m s Agrotis ipsilon ( H u f n a g e l )
Agrotis s p p
( L e p i d o p t e r a : N o c t u i d a e )
D i s t r i b u t i o n . Agrotis ipsilon is w idespread and p o l y p h a -
gous t h r o u g h o u t the t rop ics and sub t rop ics . Other species
of Agrotis are of local ized impor tance .
S y m p t o m s . Seedl ings are cut t h r o u g h a t or be low g round
level (F ig . 93). A search in the soi l a round such seedl ings
wi l l reveal the larvae.
D e s c r i p t i o n a n d b i o l o g y . T h e large mo ths (25 mm
long) of A. ipsilon have b r o w n f o r e w i n g s and pear ly h i n d -
w i n g s w i t h a b r o w n marg in (F ig . 94) . The c r e a m - c o l o r e d
eggs are laid s ing ly on the p lants or soi l sur face. Larvae
feed on the fo l iage . T h e large larvae, 45 mm long , w h i c h
are g r e y - b l a c k (F ig. 95), h ide benea th the soi l su r face
d u r i n g t he day and feed at n ight . Pupa t ion takes p lace in
the so i l . One genera t ion can be c o m p l e t e d in 6 weeks.
C o n t r o l . A l t h o u g h c u t w o r m s are no t o f w i d e s p r e a d
i m p o r t a n c e as pests of ch i ckpea , they can be very damag-
ing in s o m e loca l i t ies , k i l l i ng m o r e t h a n 3 0 % o f t he seed-
l ings in some f ie lds. Sprays of endosu l fan , heptach lor , or
a ld r in have been repor ted to g ive adequa te c o n t r o l , and
po isoned bran bai ts have also been r e c o m m e n d e d for use
in e n d e m i c areas. However , popu la t i ons of these insects
are usua l ly heavi ly paras i t ized and so con t ro l is se ldom
needed . When damage is no t i ced i t is usua l ly t oo late to
use insect ic ides economica l l y .
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Pests of Foliage and Pods
Aphids Aphis craccivora ( K o c h )
Acyrthosiphon pisum ( H a r r i s )
( H e m i p t e r a : A p h i d i d a e )
Dis t r ibu t ion . Bo th these species are w ide ly d is t r ibu ted
and f o u n d on a wide range of l egumes in al l reg ions where
chickpeas are cul t ivated.
S y m p t o m s . The aph ids feed on stems, leaf lets (Fig. 96),
and pods (Fig. 97). The plants w i l t w h e n large co lon ies
bui ld up on them. However, stunt disease causes the most
damage in ch i ckpea (F ig. 98). Th is is caused by bean
leaf-rol l v i rus w h i c h is t ransmi t ted by these aphids. Stunt
disease l imi ts p lant g r o w t h , and leaf lets are smal l and
reddish b rown (ye l low in kabu l i t ypes) . Sc rap ing the lower
part of the stem reveals b rown ph loem wh ich is character -
istic of this disease.
D e s c r i p t i o n a n d b i o l o g y . Aphis craccivora (1.6 mm
long) is a black sh iny aph id wh i le A. pisum (2 mm long) is
g rey-green . Winged par thenogene t i c females are carr ied
by the w i n d . Many that land on ch ickpea may be deter red
and f ly off or be k i l led by the acid exudate . Plants w i th
co lon ies have l i t t le or no exudate. I t is not k n o w n whether
th is is because the aph ids feed on the exudate or whether
co lon ies develop on p lants that p roduce l i t t le exudate. The
nymphs resemble the adu l ts and one genera t ion can be
comple ted in less than 2 weeks.
C o n t r o l . Aph ids are se ldom numerous enough on ch ick -
pea to mer i t con t ro l measures but stunt disease causes
substant ia l losses in some years in some areas. Several
ch ickpea genotypes are known to be resistant to this d is-
ease so the best means of c o m b a t i n g i t is by the use of
resistant cul t ivars.
Figure 96. Aph is cracc ivora on leaves. 
Figure 97. A. c racc ivora on pods. 
Figure 98. Symptoms of stunt disease. 
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Lea fminers Liriomyza cicerina ( R o n d a n i )
Chromatomyia horticola ( G o u r e a u )
( D i p t e r a : A g r o m y z i d a e )
D i s t r i b u t i o n . Liriomyza cicerina is c o m m o n and causes
damage in t he c h i c k p e a - g r o w i n g areas s u r r o u n d i n g the
Med i te r ranean . However , recent w o r k has s h o w n that
many of the leaf m ines o c c u r r i n g ear ly in t he season in
these areas are caused by an un iden t i f i ed species of
Agromyza. Liriomyza sp has been repor ted to cause d a m -
age in Mex ico . In Ind ia , leaf m ines are occas iona l l y seen
on ch i ckpea leaflets bu t these are repor ted to be caused by
C. horticola. 
Figure 99. Damage caused by L i r i omyza c icer ina .
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S y m p t o m s . The pale, se rpen t ine mines in w h i c h t he lar-
vae f eed can be c lear l y seen on t h e uppe r su r face o f the
leaflets (F ig . 99). Heavy at tacks lead to de fo l ia t ion .
D e s c r i p t i o n a n d b i o l o g y . T h e adul t f l ies (1.5 mm long)
w h i c h are b lack and ye l low, punc tu re the upper sur face of
t he leaf lets w i t h the i r ov ipos i to r and feed on the plant
ju ices . Th is resul ts in a s t ipp led pat tern on some leaflets.
Sma l l , wh i t e eggs are laid in s o m e o f these punc tu res . T h e
egg ha tches w i th in 4 days and the ye l low, maggo t - l i ke
larvae tunne l s t h r o u g h the p a r e n c h y m a , f o r m i n g a m ine .
T h e larva reaches fu l l size (3 mm long) in abou t a week and
pupates e i ther in the leaf or, mo re c o m m o n l y , in the soi l .
T h e l i fe cyc le is c o m p l e t e d in a b o u t 3 weeks . I t is sus-
pec ted that the pupae surv ive the s u m m e r and w in ter in
d iapause.
C o n t r o l . Heavy at tacks by leaf m iners can cause subs tan-
t ia l de fo l i a t i on and y ie ld loss so con t ro l measures may be
requ i red in some areas. L o w dosages o f m o n o c r o t o p h o s
(0.025 kg a. i . ha -1) have been f o u n d to g ive g o o d con t ro l
and shou ld be app l ied d u r i n g the vegetat ive stage to pre-
vent b u i l d u p of in fes ta t ions. La te -sown c rops suffer most
damage , so ear ly sow ing helps reduce losses. Deep p low-
ing to reduce emergence f r o m pupar ia has been sug-
ges ted as a c o n t r o l measure . In s o m e areas, parasi tes g ive
adequa te con t ro l o f the lea fminers , e.g., heavy paras i t ism
of the f i rst genera t ion larvae has been repor ted f rom Spain .
D i f fe rences in suscep t ib i l i t y to d a m a g e a m o n g geno types
has been repor ted , so sc reen ing and breed ing for plant
res is tance may be pro f i tab le .
97
A r m y w o r m Spodoptera exigua ( H i i b n e r )
( L e p i d o p t e r a : N o c t u i d a e )
D i s t r i b u t i o n . Spodoptera exigua is a w ide ly d is t r ibu ted
po l yphagous pest t h r o u g h o u t most o f the t rop ics and s u b -
t rop ics , but i t is not repor ted f rom South Amer ica .
S y m p t o m s . The green larvae feed main ly u p o n leaflets
and occas iona l l y on pods. Heavy in festat ions can defo l ia te
plants.
D e s c r i p t i o n a n d b i o l o g y . The mo ths (13 mm) have
grey i sh -b rown fo rew ings and opa lescent h i ndw ings w i th a 
dark edge (Fig. 100). P ink ish-wh i te , oval eggs (0.5 mm
long) are laid in c l u m p s (of up to 150 eggs in each c lump)
on leaves of many p lants, but rarely on ch i ckpea . T h e
larvae w h i c h feed on c h i c k p e a are genera l l y f o u n d to have
d ispersed f rom egg masses laid on the weeds nearby. The
green larvae ha tch a f te r t w o o r m o r e days and d isperse
(Fig. 101). They genera l ly h ide d u r i n g the day but feed
act ively a t n ight . The fu l l y g r o w n larva (25 mm long) bur ies
itself in the soi l whe re i t pupa tes . One genera t i on can be
comp le ted in less than 4 weeks under ideal cond i t i ons .
When large popu la t ions of larvae are present in an area,
they crawl across f ie lds and des t roy most g reen plants in
their path.
C o n t r o l . A l t h o u g h these larvae are c o m m o n on ch i ckpea
in many parts of Asia, they se ldom reach popu la t i ons large
e n o u g h to cause substant ia l damage and y ie ld loss. Th is
may be because they have a w i d e range of na tura l ene-
mies. They are repor ted to be a ma jo r pest of ch i ckpea in
Mex ico and have b e c o m e res is tant to several insect ic ides
in that c o u n t r y . Syn the t i c py re th ro ids may be most ef fec-
t ive in con t ro l l i ng these insects.
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Figure 100. Spodop te ra ex igua moths. 
Figure 101. S. ex igua larvae. 
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Figure 102. Species of Hel icoverpa and Hel iothis moths 
recorded from chickpea. 
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Pod Borers
Helicoverpa (Heliothis) armigera ( H u b n e r )
Helicoverpa zea ( B o d d i e )
Helicoverpa punctigera ( W a l l e n g r e n )
Helicoverpa assulta ( G u e n e e )
( L e p i d o p t e r a : N o c t u i d a e )
Heliothis virescens ( F a b r i c i u s )
Heliothis viriplaca ( H u f n a g e l )
Heliothis peltigera ( D e n i s & S c h i f f e r m u l l e r )
D i s t r i b u t i o n . Helicoverpa armigera is p o l y p h a g o u s and
is w i d e l y d i s t r i bu ted in t he t r op i cs and s ub t r op i c s , but in
the Amer i cas , H. zea and Heliothis virescens are f o u n d . In
Aus t ra l i a , bo th H. armigera and H. punctigera a t tack
c h i c k p e a . In West As ia, H. viriplaca and H. peltigera (Fig.
102) are a lso f o u n d on the c r o p ; H. assulta is occas iona l l y
repor ted f r o m ch i ckpea in Ind ia .
S y m p t o m s . T h e larvae feed on all g reen par ts and defo l -
iate y o u n g c rops in sou the rn Ind ia (F ig. 103). Most damage
is caused to the pods in w h i c h the large larvae cut r o u n d
holes in t he pod wal l and devour the seed ins ide (F ig. 104).
D e s c r i p t i o n a n d b i o l o g y . H. armigera is a large b r o w n
m o t h (20 mm long) w h i c h is act ive at n igh t . I t lays eggs,
usua l l y s ing ly , mos t l y on the unde rs ides o f leaf lets (F ig .
105). Y o u n g larvae feed by s c r a p i n g the sur face of leaf lets
and the o lde r larvae c h e w in to leaf le ts , buds , f l owers , and
pods . T h e f u l l y g r o w n larva (40 mm long) may be of several
shades o f ye l l ow , p ink , r ed , b r o w n , o r b lack , bu t mos t o f
t hose f o u n d on c h i c k p e a are g reen . A l l larvae have charac-
te r i s t i c and d is t i nc t l igh t and dark bands a l o n g the i r s ides.
T h e fu l l y g r o w n larvae bu ry themse lves in the soi l o r
a m o n g p lan t debr i s to pupa te . One gene ra t i on can be
Continued
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comp le ted in as l i t t le as 4 weeks unde r o p t i m u m c o n d i -
t ions. Other species have s imi lar l i fe h is tor ies.
C o n t r o l . S o m e ch ickpea geno t ypes have cons iderab le
resistance to Helicoverpa spp and it is hoped that resistant
cul t ivars wi l l soon b e c o m e avai lable to fa rmers . Several
insect ic ides, i nc l ud ing endosu l f an and syn the t i c py re -
th ro ids g ive g o o d c o n t r o l , pa r t i cu la r l y i f app l i ed w h e n the
larvae are smal l . However , cons iderab le resistance to sev-
eral insec t i c ides has been repo r ted in t h i s spec ies in areas
where in tens ive insec t i c ide use is c o m m o n . As these pests
have many natura l enemies , pest ic ide use may lead to an
increase in Helicoverpa and Heliothis popu la t ions t h r o u g h
a reduc t ion of the natura l enemies. Insect ic ides shou ld be
used o n l y on w e l l - g r o w n c rops and o n l y w h e n the popu la -
t ions of larvae reach the ' e conom ic th resho ld ' . At ICRI -
SAT, insec t i c ide use appears to be p ro f i tab le on g o o d
c rops w h e n t w o o r m o r e smal l larvae are f o u n d per p lant .
Insect ic ide dusts can be conven ien t l y used on th is c r o p ,
because the dust adheres to the exuda te -covered p lants.
Figure 103. He l i coverpa a rm ige ra feeding on leaves. 
Figure 104. Pod damage caused by H. a rm ige ra .
Figure 105. H. a rmigera eggs. 
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Figure 106. Semilooper damage to pods. 
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S e m i l o o p e r Autographs nigrisigna ( W a l k e r )
( L e p i d o p t e r a : N o c t u i d a e )
D i s t r i b u t i o n . Several sem i l oope rs have been repor ted to
feed on ch i ckpea , b u t t he m o s t impo r t an t appears to be A .
nigrisigna w h i c h is of some i m p o r t a n c e in no r the rn India,
par t i cu la r l y on Kabul i t ype ch i ckpea .
S y m p t o m s . T h e larvae feed u p o n leaf lets and pods .
W h e n p o d s are a t tacked , m u c h o f t he pod wal l i s eaten
(F ig . 106). T h i s is in con t ras t w i th the neat, round hole,
charac te r i s t i c of Helicoverpa damage .
D e s c r i p t i o n a n d b i o l o g y . T h e large, t yp ica l l y pat terned
m o t h s lay t he i r eggs i n c l u m p s (of 40 eggs o r m o r e i n each
c l u m p ) on the leaf lets. T h e larvae, w h i c h are green semi-
l oope rs , feed u p o n leaf lets and on pods , reach ing a leng th
of 15 m m . Pupa t ion takes p lace in the so i l .
C o n t r o l . M a n a g e m e n t o f t h i s pest i s no t very d i f fe rent
f r o m tha t of H. armigera, fo r t he t w o spec ies tend to occu r
in m i x e d popu la t i ons . Endosu l f an has been repor ted to
give adequa te con t ro l .
105
Pests of Stored Seeds
Bruchids Callosobruchus analis ( F a b r i c i u s )
Callosobruchus chinensis (L . )
Callosobruchus maculatus ( F a b r i c i u s )
( C o l e o p t e r a : B r u c h i d a e )
D i s t r i b u t i o n . These pests are w idespread , and are f o u n d
in the stored seeds of several legumes, i nc lud ing ch ickpea ,
in most areas of t he t rop ics and sub t rop ics .
S y m p t o m s . B ruch ids are se ldom f o u n d in ch i ckpea pods
in the f ie lds, but they may infest t he pods i f they are left on
the p lants fo r several weeks after ma tu r i t y . The wh i te eggs
are seen on the pods and the pod wal l has a neat c i rcu la r
ho le f r o m where the adu l t w o u l d have emerged . These
bruch ids are very c o m m o n in s tored seed, where the eggs
and the cy l i nd r i ca l emergence ho les are obv ious s y m p -
toms of in festat ion (Fig. 107).
D e s c r i p t i o n a n d b i o l o g y . T h e iden t i f i ca t ion o f these
bruch ids to the species level needs much exper t ise . Adu l t s
are smal l (3.0 mm long) b rown beet les w h i c h lay the i r eggs
on the seed sur face (and rare ly on m a t u r e pods in t he
f ie ld) . The y o u n g larva hatches t h r o u g h the base of the egg
and bores s t ra ight t h r o u g h the seed coat . T h e ha tched
eggs, there fore , seem to be intact . The wh i te larva devel-
ops and pupates ins ide the seed. Popu la t ions bu i ld up
q u i c k l y in s to red seed because one genera t i on is c o m -
pleted in 4 -5 weeks and because each female lays more
than 100 eggs.
C o n t r o l . S to red seed can be p ro tec ted f r o m b ruch ids by
keep ing c lean seed in pes t -p roo f con ta iners . For tunate ly ,
ch i ckpea g r o w i n g in t he f ie ld i s rare ly a t tacked , so f resh ly
harvested gra in is usua l ly f ree f rom b ruch ids . Sun d ry ing
before p lac ing the gra in in a c lean store shou ld ensure that
s torage losses are m in ima l . I t is possib le to p ro tec t seed
chemica l l y , e i ther by f um iga t i on or by the admix tu re o f
insect ic ides, i nc lud ing ma la th ion . Where sma l l quant i t ies
of seed are to be used fo r s o w i n g , as on research s tat ions,
mo th bal ls (naphtha lene) can be m ixed w i th the seed to
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prevent in fes ta t ion . Ano the r method of p ro tec t ing seeds is
to coat t h e m w i th smal l quant i t ies o f vegetable oi l or mix
neem (Azadi rachta indica) leaves or seeds in the s tored
gra in . Some ch ickpea seeds are more suscept ib le to b r u -
ch id a t tack than others , kabu l i types being par t icu lar ly
suscept ib le . In genera l , smal ler seeds w i th rough seed
coats are less suscept ib le , but as these character is t ics are
u n d e s i r a b l e f r o m the c o n s u m e r v i e w p o i n t , b reed ing
appears to offer l i t t le scope, except where the seeds are
used as an ima l feed or c o n s u m e d after remov ing the seed
coat .
Figure 107. Ca l losobruchus sp damage in stored seeds. 
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Figure 108. Bird (parakeet)-damaged pigeonpea pod. 
Figure 109. Bird (parakeet)-damaged chickpea pod. 
Figure 110. Sown pigeonpea seed damaged by rats. 
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Other Animal Pests of P igeonpea
and Ch ickpea
Birds
Several species of b i rds a t tack bo th p igeonpea and ch ick -
pea, s o m e at sow ing and in t he seed l ing stage, and o thers
at the ma tu re pod stage. In Syr ia , i t has been repor ted that
c h i c k p e a p lants are damaged by b i rds peck ing out the
s o w n seed and the y o u n g seed l ings . In many areas in
India, parakeets par t icu lar ly cause substant ia l damage to
pods of bo th p igeonpea and ch i ckpea (Figs. 108 and 109).
C o n t r o l . Scar ing away b i rds f r o m f ie lds a t the seed l ing
and matu r i t y stages wi l l reduce losses. However , several
b i rds are insec t i vo rous and are k n o w n to be impor tan t
p reda to rs of Helicoverpa on ch i ckpea , so b i rd -scar ing wi l l
be c o u n t e r p r o d u c t i v e d u r i n g t he green pod s tage w h e n
Helicoverpa in fes ta t ions are present .
Rodents
Rats and o the r roden ts d a m a g e ch i ckpeas and p i geon -
peas, bo th in t he f ie ld and in the s tores. Seeds are dug up
and eaten by rats soon after s o w i n g (F ig. 110). Green
ch i ckpea pods are taken f r o m p lants to the rats' bur rows,
the o p e n i n g s o f w h i c h are o f ten s u r r o u n d e d by d iscarded
pod husks. Roden ts a lso eat s to red seeds, so rat proof
s to rage is needed i f t he g ra in is to be s to red for a cons ider -
able du ra t i on . Fum iga t i on o f rat bu r rows us ing z inc phos -
ph ide or o ther chemica ls , and the use of bai ts con ta in ing
roden t i c ides help reduce rat popu la t i ons . However , care
must be taken to ensure that o ther mammals , i nc lud ing
man , are no t ha rmed.
Beneficial Insects
Pollinators
Many insects i nc l ud ing H y m e n o p t e r a , D ip te ra , and Lep i -
doptera visit p igeonpea f lowers to feed on nectar and
pol len (Figs. 111 and 112). Several of these car ry po l len on
their bodies and are l ikely to be involved in c ross po l l i na -
t i on .
The ma jo r po l l i na to rs are bees; bo th t he soc ia l (Ap is
spp) and sol i tary bees (e.g., Megachile spp, F ig. 31) .
In ch i ckpea , re lat ive ly f ew insec ts v is i t t he f l owers and
there is very l i t t le c ross po l l i na t i on .
Figure 111. Ap is dorsata pollinating pigeonpea. 
Figure 112. X y l o c o p a sp pollinating pigeonpea. 
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Natural Enemies
M a n y insect and an ima l spec ies feed u p o n the insect pests
on p i g e o n p e a , and the re are subs tan t ia l n u m b e r s on
c h i c k p e a a lso.
Insec ts a n d o the r a n i m a l s tha t c a t c h a n d eat these pests
par t l y o r w h o l l y are k n o w n as p reda to rs . A n i m a l s that feed
and d e v e l o p on o r in t he bod ies o f o the r insec ts are k n o w n
as paras i tes and t hose that k i l l the i r hosts are re fer red to as
paras i to ids . These natura l enemies can be so abundan t
tha t t h e p o p u l a t i o n s o f insec t pes ts are r e d u c e d to levels
tha t cause l i t t le c r o p d a m a g e . In such cases, insect ic ides
need not be app l ied .
I t is no t poss ib le to i l l us t ra te all t he na tu ra l enemies of
these pests in a smal l p u b l i c a t i o n l ike th i s , so a f ew repre-
senta t ive examp les have been g i ven . I t is essent ia l t ha t
a n y o n e a t t emp t i ng t o c o n d u c t research on pest manage -
m e n t o r a n y o n e invo lved in ex tens ion ac t iv i t ies s h o u l d be
ab le to d i s t i ngu i sh be tween pests and the benef ic ia l
insec ts f o u n d on these c r o p s . A c o m p r e h e n s i v e reco rd o f
d i f f e ren t paras i tes a n d p reda to rs o f these pests w i l l be
pub l i shed in t he near fu tu re .
Predators
M a n y p r e d a t o r s (Figs. 113-122) feed on insect pests tha t
a t tack p i g e o n p e a and c h i c k p e a . For e x a m p l e , on ICR ISAT
fa rm we obse rved m o r e t han 20 spec ies o f insects that prey
on H. armigera eggs and larvae. In a d d i t i o n to the p reda-
t o r y insects , several spec ies o f sp ide rs , l izards, and b i rds
have been observed to feed on H. armigera larvae.
Figure 113a. Ootheca, an egg case, of praying mantis. 
Figure 113b. A praying mantis predator on pigeonpea. 
Figure 114. Robber fly, a He l i cove rpa predator. 
Figure 115. Dragon fly, a He l i cove rpa predator. 
Figure 116. A spider predator on pigeonpea. 
Figure 117. The king crow or drongo, a He l i coverpa
predator.
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Figure 118. Chrysopa sp., a predator on pigeonpea. 
Figure 119. A reduviid feeding on Hel icoverpa larva. 
Figure 120. Chei lomenes sexmaculatus, an aphid preda-
tor; (a) grub and (b) adult. 
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Figure 121. A mud wasp carrying a He l icoverpa larva. 
Figure 122. A mud wasp's nest packed with He l icoverpa
larvae.
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Parasitoids
Several paras i to ids have been reco rded f r o m a m o n g the
p i g e o n p e a a n d c h i c k p e a pests . F o r e x a m p l e , m o r e t h a n 25
species of insects have been reco rded as be ing paras i t i c
on H. armigera in sou thcen t ra l Ind ia . A l l these are h y m e -
nopteran and d ip te ran ; s o m e examp les are i l lus t ra ted here
(Figs. 123-125).
Nematodes also parasi t ize H. armigera larvae, espec ia l l y
d u r i n g the ra iny season . These nema todes , Ovomermis 
albicans (F ig . 126) g r o w to 10 cm or more . T h e y co i l up
ins ide H. armigera larvae, and ki l l t h e m be fo re p u p a t i o n by
c o n s u m i n g and d i s rup t i ng the in te rna l o rgans o f the host .
Figure 123. Life stages of Eucelator ia b ryan i , a He l icoverpa
parasite.
Figure 124. Pupae of A p a n t e l e s (wasp) parasite on
pigeonpea.
Figure 125. Pupa of C o m p o l e t i s ch lo r i deae parasite, a 
major enemy of He l i coverpa .
Figure 126. O v o m e r m i s a lb i cans , a nematode parasite on
Hel icoverpa larvae. 
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Figure 127a. H. a rm ige ra larva infected by nuclear poly-
hedrosis virus on pigeonpea. 
Figure 127b. H. a rm ige ra cadaver full of brown liquid 
containing virus particles. 
Figure 128. H. a rmigera larva killed by nuclear polyhedro-
sis virus on chickpea. 
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Insect Diseases
T h e r e are severa l d i sease -caus ing o r g a n i s m s i n c l u d i n g
f u n g i , bac te r ia , and v i ruses , tha t i n fec t and ki l l i nsec ts .
Howeve r , s u c h d iseases are bene f i c ia l w h e n they in fec t t he
insect pests .
An e x a m p l e of a bene f i c ia l v i ra l d isease tha t causes
c o n s i d e r a b l e mor ta l i t y to a ma jo r pest is the Nuc lea r
P o l y h e d r o s i s V i rus (NPV) tha t in fec ts H. armigera. T h i s
v i rus appea rs to be fa i r l y c o m m o n and w i d e s p r e a d , fo r i t
has been repo r ted to in fec t th is pest in A f r i ca , As ia , and
Aus t ra las ia . In fec ted larvae b e c o m e s l ugg i sh , s top feed ing ,
a n d even tua l l y d ie . T h e i n f ec ted larvae are o f ten f o u n d
h a n g i n g head d o w n w a r d f r o m tw igs (F igs. 127a, b , and
128). T h e cadavers are fu l l o f b r o w n l i qu id w h i c h con ta ins
t h e v i rus pa r t i c l es (F ig . 127b) . I f s u c h dead larvae are
c r u s h e d and m i x e d w i t h water , t he m i x t u r e can be used as
a c h e a p i nsec t i c i de . T h i s in fec ts larvae that feed u p o n
fo l i age o r pods c o n t a m i n a t e d by t he v i rus par t ic les and
t h u s c o n t r o l s t he pest . However , i n fec ted larvae take a 
week o r more to d ie and can cause subs tan t ia l d a m a g e
d u r i n g tha t p e r i o d . A l s o , t he v i rus i s i nac t i va ted by s u n -
l i gh t , so s u c h sp rays are no t pe rs i s ten t un less m i x e d w i t h
s o m e s tab i l i zers .
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